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Abstract 
This paper presents a framework, aiming to develop the mass customization for textile and apparel industries in 
Thailand. The developed model as presented is the relationship of the connection pertaining to customers’ needs at 
industrial levels, most of which are Original Design Manufacturer (OEM), a type of textile and apparel business. 
The outstanding of OEM is the presentation of newly created designs to customers with a variety of products. 
Importantly, in order to gain such effective production management, an appropriate administrative system with high 
flexibility, efficient production (Small Lot Size), and punctual delivery is crucially required. In relation to the 
framework for mass customization development, it concerns three main related involvements:  customers, OEM 
industries, and suppliers, all of which will be assessed so as to be promptly employed in such firms manufacturing 
products in accordance with the productive systems of mass customization model.The conceptual from mass 
customization systems will facilitate the management in terms of the production designing in factories, aiming at 
clustering which is complex to the creation of platform from common parts, leading to the development of a variety 
of goods by the process of product family.  
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1. Introduction 
Recently, a viewpoint of economy and technology development has been significantly changed due to some 
principle factors including the evolution of scientific and technological matters. When analyzing the world’s reports, 
it can be seen that the growth of technology information and communication has dramatically increased and played 
a crucial role in everybody’s life. As perceived, the spread of news as well as information has been done rapidly and 
easily because of such global networks. That is, the world’s communication, in particular, can be seen as though 
each individual stayed close to one another. Owing to the glory of such global communication as mentioned above, 
human lives, ranging from daily routines, business management to society administration have also completely 
changed, especially, in the field of business errands, which majorly emphasize on customers’ responses in order to 
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make all clients as impressed as possible. In terms of technology, the changes that can be obviously seen are the 
widespread use of the internet. So far, computers have been variously improved and modified so as to serve 
consumers’ desires. Besides, the development of mobile devices has been done along in order to, again, respond to 
consumers’ life styles in different angles. As a result, particular creativity has been aroused, and this has, therefore, 
led to the invention of new innovation, on which systematic development has been focused; that is to say, a large 
number of data are able to be gathered and analyzed with no difficulty, which is beneficial to a dramatic increase of 
such new created innovation. In addition, the flexible production management and the efficient manufacturing 
process are also included in this instance. Importantly, this facilitates low-cost production and the quantity of goods 
produced throughout the supply chain process. With regard to Thailand’s garment industries, the development has, 
so far so fourth, been being pursued. The status of most of the production viewed in factories is a mere hired 
manufacturer, called OEM (Original Equipment Manufacturer). The textile industries in Thailand are considered as 
weak in either research or development and lack the school of thoughts regarding innovation. The total number of 
research in terms of textile having been, up to the year of 2010, conducted in Thailand is only 371 studies excluding 
the 73 pieces of research on garments. Meanwhile, the national policy requires the sustainable growth and potential 
from the development of textile and garment industries by encouraging those that are still a hired manufacturer to 
become a self producer as well as to have their own brand names (OBM), which can be distributed to international 
markets and to propose their products to various groups of consumers (ODM). In consideration of factors in terms of 
apparels, preferences, comfort, protection, etc are also taken into account. As aforementioned, garment industries, 
therefore, can be perceived as one of the industries that apparently require an urgent change from Mass Production 
to Mass Customization. That is, a number of products manufactured are reduced according to the demands while a 
more focus is on a variety of goods and low-cost production management. As such, the systematic administration 
and flexible production are necessarily developed, which leads to the concept of “Common Platform Innovation” 
that can assist factories to create, evaluate and make a decision about their product presentation to customers along 
with the determination of the production consistent with product forms that can be varied under the low-cost and 
reasonable manufacturing. Mass customization aims to impressively respond to consumers’ satisfaction by offering 
the effective production. This idea is, however, against the production that emphasizes on a variety of products and 
the management of low-cost and reasonable production. As all mentioned above, the researcher has been interested 
to create a model and to develop an innovation that can help Thailand’s textile and garment industries categorize, 
assess, and determine their production administration, under the concept of Common Platform and in accordance 
with the strategy of Mass Customization, which focuses on a response to customers’ desires as well as a flexible 
response to such production being able to manufacture as equally as a great deal of goods produced with a 
reasonable proposed price.   
2. Review of the Related Literature 
The concept of mass Customization was first proposed by Stan Davis in 1989 and published in Future Perfect in 
1996. Davis studied Time, Space and Mass and mentioned about the business strategy that focused on quick 
response that was the origin of the concept “Any time and Any Place/Anywhere”. Later, this concept was continued 
by B. Joseph Pine II and entitled Forward by STAN DAVIS “Mass Customization” The New Frontier in Business 
Competition, which was published in Harvard Business School Press in the year of 1993. Joseph Pine (1993) 
recommended a concept of perceiving two bipolar things between the large amount of production and the response 
to particular individuals. In the past, the large amount of production had to be dependent on quantity, time and 
quality; in contrast, according to Mass Customization, the creative production responding to consumers’ needs 
related to both products and services was noticed. Consequently, it can be seen that, in comparison to Mass 
Customization, Mass Production cannot be all the answers of customers since it is not able to serve a variously 
different group of clients. Additionally, Joseph Pine proposed a management strategy for production development, 
successful delivery and management systems which were according to Mass Customization. In 1970, Alvin Toffler 
stated about flexible manufacture. He proposed Computer Integrated Manufacturing (CIM) as a means to help 
administer the firms. Furthermore, Product Family was presented into two aspects: Production Planning System and 
Made to Order.  In 1980, according to Alvin Toffler’s statement in “Third Wave” that in the next 20 years, what 
would be that advantageous to such production would be human creativity, the creativity here can be referred to the 
opportunity of consumers to select and design products from their hearts. Also, machine would be developed in 
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order to quickly serve what consumers required. This, eventually, can lead to a business strategy that is called “e-
Business”. In addition to the consumers’ opportunity to choose goods and services by themselves, it is also 
mentioned about the response of products to customers in overall picture. Thus, a concept that emphasizes on the 
consumers’ satisfaction is suggested, which is relevant to Chamberlin’s research (1962). He employed the theory of 
competition based on customers’ needs, which was perceived as a new paradigm shift. Likewise, Lancaster (1966) 
mentioned that consumers always sought for products that they did need as well as services that impressed them. In 
a nutshell, both responses that serve particular purposes and make consumers satisfied are supposed to go together 
for effective marketing competition. KaiJiang, Lee, Haul and Seifert’s study (2006) showed the advantages of the 
implication of Mass Customization employed in the industrial systems due to the fact that Mass Production used in 
factories had such weaknesses such as a surface consideration of demand planning which was determined from 
variant values occurring from product distribution that could not reflect the customers’ genuine needs.  Therefore, 
the implication of Mass Customization can help get rid of the undesired amount of wasted goods manufactured. 
Also, the companies can be aware of their consumers’ requirement, which is considered good for competition and 
makes the differences in such markets  
3. Factors Affecting Mass Customization
3.1 Customer Dynamics 
According to E. Beaton (2010), the different needs of customers, in the past, were stated. The determination, 
however, depended on industries themselves; consequently, Mass Production played an obvious role. On the other 
hand, at present, most business persons have paid attention to customers’ needs as they, practically, take the concept 
of Mass Personalization into action. Here, it is also called Mass Customization. In consistence with J.H. Mikkola 
(2007), Mass Customization responding to consumers’ needs is an emphasis on low-cost production that aims at 
Thai clients. However, the more products are produced, the more beneficial a company gets. Therefore, most of the 
goods in markets cannot serve particular customers requiring products from their own preferences. Zhou, Chunjing, 
Lin, Zhihang and Liu (2008) investigated the consumers’ needs according to their different points of view, which 
motivated them to buy products. This could be important information for companies to provide their produces for 
each individual. They also proposed a model that could be used to identify customers’ preferences so as to be taken 
into consideration with capital and manufacturing information of factories. In addition to Jiao, Jiamxin and Tseng 
(2004), the viewpoints of consumers were classified into three main aspects: 1) the design of a product that 
responded to customers’ needs and was easy to be produced, 2) the design of low-cost production, and 3) the 
increase of product values that can be perceived by consumers. In order to respond to markets’ demands, recent 
competition is to respond not only to customers’ needs but also to their satisfaction in terms of both products and 
services. 
3.2 Supplier Dynamics 
In relation to suppliers’ management, there is also a change that is different from the traditional production; that 
is, the duration of delivery, in the past, was longer, and the production planning could be prepared for years with 
fewer limited conditions. When compared to the present manufacturing systems, the focus is mainly on customers’ 
needs; therefore, the concept of Mass Customization has affected the production process as well as the delivery 
periods. As a result, manufacturers have to adapt themselves in order to survive in business competition. The 
development of production process responding to customers has, therefore, drawn such interests from a number of 
researchers; for example, Roderick Edward (2003) examined the effects of the internet on production in industries. 
Customers could easily approach suppliers via online networks. Due to a vast number of selections, the production 
management was required to be changed in order to be relevant to Mass Customization. 
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3.3 The Changes of Environment Affecting the Adaptation of Mass Customization 
3.3.1 Open Innovation 
In the era of globalization, the cooperation for design and innovation development has been encouraged for over 
60 years. Henry Chesbrough, the administer of The Center of Open Innovation, UC Berkeley, proposes a concept of 
Open Innovation in the book entitled Open Innovation: The new imperative for creating and profiting technology. 
This concept is involved with a number of related people and organizations including innovation inventors, 
innovation collectors, companies that accumulate knowledge and information in terms of innovation and technology, 
and other related individuals. Open Innovation is a paradigm under the hypothesis that an organization can make use 
of the external thoughts as effectively as the internal ones created within the organization. Consequently, it can be 
seen as advantageous to such organizations as they can perceive the advancement of technology from the inside out. 
Nowadays, the application of this concept is convenient due to the unlimited communication, which can help spread 
out all the innovation knowledge worldwide. However, most importantly, the process of registering licenses and 
patents is a must that every organization cannot turn a blind eye to, for example, licensing, joint ventures, spin-offs, 
etc. All in all, Open Innovation can be one of the factors that pushes Mass Customization into practice.    
 
     3.3.2 Co-creation 
This is a type of Mass Customization that emphasizes on Co-design sometimes called Customer Integration, 
aiming at adding values, exchanging or even problem solving for particular customers. The roles of relationship 
between firms and consumers belong to the companies themselves (Piller, 2004). Every section of organizations has 
to work together in order to help design a model, manage the production process and take responsibilities (King, 
1989). According to Noro and Imada (1991), a design for working under the conditions of industrial systems was 
proposed. 
3.4 Influences of Technology 
     3.4.1 Software and Internet 
The outstanding of Mass Customization is the equipment and instruments that encourage the relationship 
between manufacturers and customers. An amount of information is rapidly conveyed to both related sides as to 
make good understands, analyses and applications. The process of customer seeking allows every buyer to be able 
to design products according to their demands. This, therefore, causes Co-Design and Co-Produce. As a result, 
Bourke, 2000, Weston, 1997 and Piller, 2001 proposed software for Mass Customization, mentioning three main 
factors or three mass customization toolkits as follows: 
1.   The main factor of software is the information that informs customers to be aware of the procedures set, 
design process, as well as the production capacity of factories, all of which can be evidently examined. 
2. Feedback is also crucial since it helps not only reflect the overall investment but also investigate lab tests. In 
this stage, consumers can learn how to select an appropriate product. 
3. The instrument analysis is the process to send all the data in relation to customers’ needs to a particularly 
identified group. Especially, the data regarding raw materials, production plans, operation schedules, etc. are 
also presented. 
 
       3.4.2  The Development of Computer-Aided Design (CAD) and Computer-Aided Manufacturing (CAM) for  
   Mass Customization 
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   Mitchell, Jianxin and Chuan’s research (1997) studied and proposed a concept of Mass Customization that 
Mass Customization, normally, mainly focused on consumers’ demands; in fact, factories were also able to 
emphasize on the quantity of products manufactured at the same time. That is, Mass Customization and Mass 
Production could be integrated and employed effectively together. Therefore, the study was on the development of 
prototype design for the selection of Product Family. The prototypes could be used as a representative of product 
platform. The invention of prototypes was from the authentic negotiation between sellers and customers. This also 
led to the Mass Customization production. Additionally, Roy and Kodkani (1999) proposed the development and 
management of environment for cooperation design in CAD under the business networks aiming at customers’ 
demands. Due to this, the concepts of Mass Customization and organization prototypes were created in order to send 
the teams out so as to deal with the information obtained from CAD. This approach was the integration between 3D 
in World Wide Web so that all the products would be adjusted according to the customers’ demands.  
Sehung and Soonhung (2001) conducted a study on parametric modeling for Mass Customization so as to be 
made use in industries, where expert systems were employed for a particular design. This concept was more 
professional than other types of work; in addition, the main conceptual theory of the study was derived from 
knowledge-base matched with the geometric figures of CAD system, which could be developed for commercial 
purposes. Also, the design of knowledge-base was done by using API program (Application Programming Interface) 
and API with expert system designed by employing CAD with GUI (Graphical User Interface). According to Ke-
Zhang and Xin-An Feng (2003), the development of technological production supervised by a digital company, for 
instance, rapid prototype, enterprise resource planning, computer integrated manufacturing, concurrent engineering, 
virtual reality and Mass Customization, consisted of the development of 3D figures. As a result, the encouragement 
of the use of 3D figures instead of 2D ones by Genetic Algorithms was conceptualized. Kai-Yu Dai, Yin-sheng, 
Shen-sheng and Xi-qing (2004) recommended 3D figures in e-commerce websites so as to support markets that 
respond to Mass Customization. The presentation was in VRML forms related to the information in CAD in order to 
communicate in production systems between manufacturers and customers.  
McMains, Sara (2005) studied Layered Manufacturing (LM) that was changed to prototype and Mass 
Customization by using CAD as to create a piece of prototype, which was seen as a complete model by 3D CAD. 
The 3D figure was cut across layer by layer according to the thickness of the model, which was beneficial to the 
production process. That is, to cut or to link depended on the desires of each procedure. 
Cui, Jian and Qi (2006) also proposed NC program which was a genius designing program. It was applied from 
the concept of Meta-model consistent with Mass Customization. Its purpose was to improve the design as 
effectively as possible and to highly respond to the consumers’ demands. 
Siddique and Ninan (2006) developed the design of innovation responding to Mass Customization. The Web 
Based framework was suggested to be used in factories for quick responses in terms of production. The CAD design 
with the identification of specification from customers was studied. Furthermore, the use of automated finite 
element analysis (FEA) to support the communication was also significant. In consistence with Ninan and Siddique 
(2007), the development and design of tools that respond to customers’ demands as well as the design of production 
responding to the aforementioned concept by integrating CAD in order to obtain appropriate product designs was 
studied in the production of bicycle frame sets. Wang, Mao-Jiun, Wen-Yen, Kuo-Chao, Shi-Nine and Jun-Ming 
(2007) developed the measurement system from the data obtained for 3D figure scanning, which was useful for 
pattern designs and textile clothing with CAD system. CNC, a laser-cutting machine, was also employed in apparel 
industries according to the concept of Mass Customization. 
Hren and Jezernik (2009) studied the design system of prototypes via webs in order to evaluate the products and, 
at the same time, a model of behaviors was reproduced. 
Chunlai, Ying and Wenjing (2009) proposed the prototype of products using VRLM language supported by 
Eletrical Apparatus Product Intelligent Design System (IDS). The process of IDS started from the customers’ 
demands in terms of products and designs employing CAD in order to create a complete model based on parametric 
data, then adjusted into the form of VRML. The customers, in the end, were aware of the prototype designs in 
accordance with Mass Customization. 
Relevantly, Satam, Liu and Lee (2011) studied an economic issue that was a significant factor that could take the 
production into Mass Customization. Also, the advancement of technology used in Mass Customization in apparel 
industries was reviewed. Besides, the focus of the study was on the development of Computer-Aided Design (CAD), 
which was profitable to both 2D and 3D designs, being able to select an appropriate model for the production 
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improvement in such apparel firms. In Chih-Hsing, Ching-Yi and Che-Wen’s research (2006), the model of Web-
Based Collaborative Visualization (WCV), which was a 3D software program used to link e-commerce system for 
Mass Customization, was presented. It suited the design of automotive interiors that were suitable for particular 
customers. Apart from this, this model could still be connected to Internet-Based Design as well as a software 
technology having its platform in order to provide an effective flexible response to Web-Based Collaborative 
Visualization (WCV).  
Not long after, C.K. Au and Y-S Ma (2010) developed a model design called Rapid Development of 3D CAD 
which could be used to respond to the development of apparel trends advantageous to Mass Customization. The 
model designed by this 3D software program was from the measurement ratio of customers who were a 
representative in markets, and the apparel prototypes were shown on mannequins. After that, the model was changed 
into a 2D pattern in order to be taken into production process. 
 
4. Systems of Mass Customization 
The concept of Mass Customization is varied  in terms of points of view, which can be divided into two principle 
aspects. 
 1  The points that are considered in order to make customers satisfied according to their demands 
(Customer needs) 
 2  Production guidance to respond to customers’ needs, emphasizing on the flexible production that can 
serve all the consumers’ demands (Find solutions) 
According to Blecker and Friedrich (2007), a viewpoint regarding Mass Customization for industrial production 
was studied; that is, the development of manufacturing systems serving the customers’ demands aimed at 
eliminating stored products while more focuses were on the demands. However, what was taken from this method 
was the complicated production that had to respond to the various needs of such customers. As a result, to develop 
the production management effectively, a factory was required to realize the followings: 1)  Product design, 2)  
Product configuration, 3)  Production processes, and 4)  Supply chain operations. 
A manufacturing process that responds to customers’ needs in the form of Mass Customization puts an emphasis 
on a variety of responses while all the prices are still maintained. As a result, most organizations are attempting to 
find out a solution that can be used as a perfect production system, which is flexible, and its production investment 
is as equal as the process of Mass Production, for example, Modularity system for Mass Customization proposed by 
J.H. Mikkola (2007). This systematic model also supported Mass Production as in the system, the production 
processes were classified into stages from the selection of raw materials until the combination of the whole products. 
Importantly, a designer has to clearly comprehend the complexity of each production stage, sometimes called 
“Modularization Function” so that the implementation of the production process could be as efficient as possible. 
 
4.1 The authentic industrial production responding to a variety of demands by implementing Common Platform, 
Modularity and Product Family Design 
Thorsten et. al. (2004) stated that the process of Mass Customization was somewhat complicated in terms of both 
concepts and manufacturing systems since the manufacturers required high responding to customers’ demands; 
meanwhile, the desires of effective and high quality products manufactured as well as a remained price in factories 
were still required just like the process of Mass Production. Due to the opposition between Mass Customization and 
Mass Production, it has become a firm problem that all engineers have to make use of the Modular Production as 
well as to consider the Common Platform as a manufacturing method to be used along in order to decrease the 
complication of a variety of goods in the production process. Nevertheless, a variety of products is still maintained 
with a large quantity of goods to serve all the consumers’ demands. From the result of the modular structures made, 
the common levels among products are, finally, increased, leading to the development of effective manufacturing 
management in industries. Consequently, the responses to Mass Customization directly affect the designers to have 
such guidance in relation to a variety of common production components either in the same modules or among 
modules. 
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In accordance with the manufacturing administration in factories employing the Mass Customization process, the 
concept of Common Platform and Modularity can be used in order to decrease the production complexity, affecting 
the quantity of production that responds to the customers’ demands. Eventually, the number of stored products in 
inventory is reduced. Owing to the differences from Mass Production, which focuses on producing and offering 
goods to consumers (Product-push), Mass Customization puts much care on customers’ determination (Customer-
pull). As mentioned above, the concept of postponement strategy and on-demand manufacturing or reverse cash-
flow is created as the production can be operated right after the demands are given. The postponement, therefore, is 
done according to the demands made by customers. It can be seen that in particular, this is economically beneficial 
to the budget management. 
 According to the Mass Customization trends, an application of Platform-based as a strategy for Product Family 
is used, focusing on source sharing with regard to components and manufacturing process. The main purpose is to 
create a variety of market shares, and at the same time, to balance the customers’ needs with the wise use of sources 
so as to reduce the production investment. It is also called an effective administration. Chen and Wang (2008) 
studied the development of platform, highly responding to variously distinguished needs, considering from the 
factors of the categorized components both requiring and not requiring a variety. This design could increase the co-
manufacturers for a marketing competition, analyzing each section of the study procedures such as the analysis of 
the market needs so as to identify the requirement points and the analysis of the component evaluation 
An issue raised is that what type of Platform that can respond to the market needs the most is to gain the highest 
scores in terms of capacity, whereas the Platform that receives the least scores will be developed its model or 
structure due to the fact that it could not answer questions in several angles. 
Besides, Chen and Wang (2008) also proposed seven stages of Platform design for creating a family product. 
Firstly, the customers’ needs were to be detected prior to the analysis under the Platform conditions, and then the 
classification, the selection and the quantity identification of Platform were done so as to be as appropriate as 
possible. Next, the Platform that was involved with both components and production was created. Then, the product 
families were, as a whole, designed. Finally, the overall picture of designed products was accepted. 
Hong et. al. (2009) also recommended a model that could be used to identify the appropriateness between the 
customers’ demands and the effective production with a large amount in accordance with the theory of One-of-a 
kind production (OKP). Data mining was employed as to take the previous database to consider the relationship 
between OKP and the consumers’ needs. The presentation of the product families by using AND-OR tree and Fuzzy 
pattern clustering method in order to categorize the product models according to the consumers’ demands was also 
made. The whole relationship was eventually analyzed as to lead to the final decision on an appropriate product 
really responding to the market and customers’ requirement. 
4.2 The production process that responds to Mass Customization 
 4.2.1 Just-In-Time strategy (JIT) 
  
 A conceptual strategy in terms of the business competition has been being developed continuously. When a 
concept of Mass Customization could be an answer to make a business obtaining such advantages, the 
manufacturing process for self-delivery is perceived as a significant role that supports the production process to be 
operated with no difficulty. A quick response to a variety that always changes is also an important key as to adapt 
the manufacturing plans in time. Cui et. al. (2008) mentioned about the competition performance of industries in 
today’s markets that the development of technology was supposed to be noticed. More importantly, the production 
management was to be systematic for effective manufacturing process that produced high quality products with a 
reasonable price under the Mass Customization Production and supply chain management. In addition, the 
manufacturing system and purchasing according to the just-in-time strategy for production and delivering lead time, 
all of which could be fulfilling the variety of customers’ demands were also emphasized in the study. 
As aforementioned, Zhang et. al. (2008) created a table of a basic structure for resource management and 
collaboration in virtual organizations. This study proposed a means of a response with regard to Mass Customization, 
emphasizing on resource management for the data accumulation. Hence, the limitation of environment could 
respond to the just-in-time data in order to accomplish the tasks eventually. 
Regarding a study from an authentic practice with an industrial field, Huang et. al (2010) examined an 
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automotive factory that brought REID (Radio Frequency Identification) into the application for the factory 
management. This strategy responded to the real time production and could trace back all the investigation. Besides, 
it was also responding to the just-in-time strategy (JIT) for the dexterous production according to the concept of 
Mass Customization. 
 4.2.2 The management for the agility of the production 
Agility means the adaptation of production plans in accordance with the customers’ demands; also, the 
organizations should not be cumbersome so as to be able to manage the organizations with flexibility in terms of the 
production including quantity of products, sizes, periods, etc. Ismail et. al. (2007) presented the importance of Mass 
Customization for medium and small enterprises (SMEs) that the impacts on such organizations were still unclear 
whether there were still any risks to the production process or not. Just one thing though was also presented as a 
main issue was the agility and flexibility of administration that could respond to the MC production. According to 
Pilevari et. al. (2008), the guidance to assess the flexibility and agility of supply chain management by using Fuzzy 
Rule Based Systems was presented. That is, the systems as mentioned were used to determine the agility of the 
organizations’ responsibility, the competition capacity as well as the flexibility. 
In the following year, Nambiar (2009) proposed a conceptual framework of the integrated production between 
the leaning manufacturing process and the production with high agility that was necessary for Mass Customization, 
and in consistence with Gao & Fu (2009), the presentation regarding supply chain management and ontology to 
perform the structure and a virtual model with the identical purposes to convey the information among the 
organizations with agility and flexibility was investigated.  
5. The preparation of conceptual framework design 
Systematic Review  
1. In total, there are seven databases that can be retrieved a number of research articles in  
relation to Mass Customization from, which are comprised of 8,401 relevant articles and 105 patents from Espanet 
Patent Search. 
2. After the accumulation of related literature, the researcher has selected 75 research articles and related books to 
study in order to come up with a research theoretical framework. 
With regards to the conceptual theories related to Mass Customization, the databases are as follows: 
1. IEEE Xplore consists of 455 published research articles regarding Mass Customization. 
2. ScienceDirect includes 3,621 research articles in relation to Mass Customization. 
3. Emerald Management Xtra & Emerald Backfiles have 1,120 research articles about Mass Customization. 
4. Academic Search Complete from EBSCO Host database has 674 research articles about Mass 
Customization. 
5. ABI/INFORM (ProQuest-CSA) comprises 1,258 research articles related to Mass Customization. 
6. Wilson OmniFile Full Text, Select Edition contains 205 articles about Mass Customization. 
7. ISI database of knowledge has got 708 research articles regarding Mass Customization. 
8. Espacenet Patent Search has got 105 patents about Mass Customization. 
In total, there are seven databases that can be retrieved a number of research articles in relation to Mass  
Customization from, which are comprised of 8,401 relevant articles and 105 patents from Espanet Patent Search. 
After the accumulation of related literature, the researcher has selected 75 research articles and related books to 
study in order to come up with a research theoretical framework. 
 
Experimental Research 
1. Samples are recruited from the 10 company representatives in order to collect the data in deep details in terms 
of the development of new innovation. 
2  The recruitment of one company group is to be organized so as to take the new innovative technology into 
practice.  
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Assessments for Innovation Implementation Systems of Mass Customization: A Case Study of Textile 
and Apparel Industries in Thailand  
Level 1  Assessment for Mass Customization Effectiveness 
Step 1.   Customer evaluation 
  Criteria of Product Variety 
1= The least    0-20% 
  2 =  Little                 21-40% 
  3=   Neutral   41-60% 
  4=   Much  61-80% 
  5=  The most  81-100% 
 The evaluation is based on four customer variables as follows: 
1. Product variety = V 
2. Short lead time= T 
3. Lower cost= C 
4. High Flexibility= F   
The assessment score is 100%, in accordance with the following equation as explained in Step 2. The 
equation is written as follow:    
fvx=(x-1)/20+1 as  x-1/20  the integer  will be used only  
         Step 2.The evaluation of the correlation between customer and manufacturer. 
When obtaining scores from each questionnaire item, the correlation of X and Y will be analyzed. Variable X 
represents customers’ need to implement the Mass Customization model as presented in Table below. 
  Table 1  Variable X represents customers’ need to implement the Mass Customization model 
 X1 X2 X3 X4 X5 
Variety The least 
  
Little Neutral Much  The most 
Time The least 
  
Little Neutral Much  The most 
Cost The least 
  
Little Neutral Much  The most 
Flexibility The least 
  
Little Neutral Much  The most 
   
 
Table 2 Variable Y represents manufacturers’ and suppliers’ readiness to implement the Mass Customization Model 
 Y1 Y2 Y3 Y4 Y5 
Product The least 
  
Little Neutral Much  The most 
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Manufacturing 
system 
The least 
  
Little Neutral Much  The most 
Process The least 
  
Little Neutral Much  The most 
Material The least 
  
Little Neutral Much  The most 
Technology The least 
  
Little Neutral Much  The most 
Management The least 
  
Little Neutral Much  The most 
 
In terms of correlation formula used, the answers obtained from Variables X1 – X5 will correlate to those gained 
from Variables Y1 – Y5. The analyzed results will be used to create modules, which is appropriate for the present 
Mass Customization Model. For example, matching X3 with Y1 makes 1 module, or X 4 with Y2 creates another 
one. 
The condition is providing the customers’ needs  are X1 and X2, the implementation of Mass Customization 
Model will not be required. 
The formula is   A(x,y) =  b(x).c(y) x100 
                            25 
 
     As    A = the representative of Mass Customization Module 
              X = the customers’ needs. 
           Y =  Manufacturers’ and suppliers’ readiness  
         
 
Level 2  The analysis of the appropriateness of Mass Customization Model implementation 
 
After the analysis, The framework of Mass Customization Development Model for Textile and Apparel 
Industries in Thailand is presented in Figure 1. With regards to the assessment from experts, the consideration 
depends on the complexity of products affecting the clustering and common platform of products as presented in 
table 1. 
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To identify customers’ demands 
according to the following factors: 
- Clothes patterns 
- Specification 
- Colours 
- Types and structures of cloth 
- Lot size 
- Quality 
- Period of time required 
- Other qualifications 
 
To consider details and steps of the 
production in textile and apparel 
industries 
- Clothes are classified into 
Basic and Fashion. 
- Sam value of production 
process 
- Material Utilization 
- Specification 
- The production performance of 
Lot Size 
- Quality 
- Period of production 
- Other qualifications 
 
To analyze, select and decide the data and details in 
order to cluster the product groups which are 
appropriate to the Common Platforms of products 
 
To analyze the differences that help make the 
variety of products serving customers’ needs 
based on Common Platform 
 
To present the manufacturing approach of 
Family Products and Prototypes  
 
- To test the validity and 
the reliability 
- To evaluate the 
Additional options/ 
combining and 
mix-and-matching 
modules 
Clustering variables rely on the 
combination of multivariate techniques 
-similarities 
-Differences 
Obtained from    1. Expert Assessment 
 2. SAM (process) 
 3. Types of cloth used 
(component) 
 4. Types of materials used 
(component) 
 
Performance data collected 
form the process are analyzed 
using the Leaning curve (LC) 
by means of LC modelling 
Customized product 
models into families 
(AND-OR-TREE 
system) 
To determine the ability to 
respond to customers’ needs 
- Structures of cloth 
- Specification 
- Dying colors 
- Lot Size 
- Qualitative data 
- Period of delivery 
Other qualifications 
Fig 1. A Framework of Mass Customization Development Model for Textile and Apparel Industries in Thailand 
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Table 3 Expert Assessment 
Experts’ opinions Score
1.  The complexity of cloth spreading  
2. The complexity of cutting and sewing main components  
3. The complexity of cutting  
4. The complexity of lining and interlining  
5. The quantity of components to the complexity  
6. The complexity of decorating  
 
The criteria of the experts’ complicated opinions  
Score 3 Most means much complication of opinions. 
Score 2 Moderate means moderate complication of opinions. 
Score 1 Little means little complication of opinions. 
 
To apply the model into authentic practice, the systematic designs, process and functional components divided to 
Modular and Process, and the method of data connection and management are necessarily taken into account. 
Besides, the management system of standardization must be determined in terms of functional similarity and process 
similarity as shown in figure 2. 
 
 
 
   
 
 
 
  
 
 
 
 
 
 
 Fig 2.The Practical Model of Mass Customization 
Clustering product 
Modular design architecture 
Modular  of 
Product 
Modular of 
Process  
Modular of  
Logistics and 
supplier 
configurations 
Common  Platform 
Standardization 
Functional 
Similarity 
Process 
Similarity 
Product Family 
 
6. Conclusions  
In accordance with the review of the literature and the data obtained from the ten representative companies in 
order to in-depth examine the factors related to the implementation systems of Mass Customization Model, it can be 
concluded that Mass Customization is a new trend to make such advantages in the world’s business competition in 
the future. The factors are the environment that changes, societies that are more open, especially the endless 
development of the unlimited communication. The concept of marketing competition strategies are, therefore, 
different from what it used to be in the past. Since the communication is faster, the systems are opened to a new era 
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as well as the new innovation systems are seen as open. At the same time, when taking customers into account, it 
can be seen that the basic needs of human beings are what to serve their request. As a result, the reflection of 
consumers’ demands both at present and in the future is highly featured. A factory, therefore, has to change the 
process from mass production to Mass Customization so as to develop the model with the assistance of 
technological tools. As seen, the systems of manufacturers are complicated to the rapid needs of customers while the 
production capital is still maintained. This architecture is called Modularity, which is to view the process section by 
section and separate each component so as to improve the Product Family that is varied but able to manage the 
production systems effectively. The best result is the decrease of lead time delivery, which reduces the product 
inventory and the manufacturing investment eventually. 
As aforementioned, a research gap has been detected for this study, and the development of framework of mass 
customization model for customers’ needs is focused. The conceptual from mass customization systems will 
facilitate the management in terms of the production designing in factories, aiming at clustering which is complex to 
the creation of Platform from common parts, leading to the development of a variety of goods by the process of 
product Family. Last but not least, the overall picture is the advantages of the marketing competition so as to create 
such value chain and the capability of production for suppliers. 
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